The history of the surgery of the labyrinth may be roughly divided into two sections, (i) the surgery of labyrinth suppuration, and (2) the surgery of the non-infected labyrinth.
.
In 1907, John D. Richards, described a more extensive labyrinth operation in which all the semi-circular canals were opened. This operation, however, appears to have been too extensive. Indeed, if one compares the relative sizes of the bony labyrinth with the pleural sac, Richard's operation would be similar to removal of half the chest wall for drainage of an empyema. About this time also, Professor Neumann of Vienna modified the original Jansen operation.
When I first became interested in labyrinth surgery twenty years ago, the Neumann operation and the Hinsberg were the recognised procedures. But all these operations were destructive in that they were performed for suppurative conditions, and the patient, if he recovered, could not expect any return of the function of the hearing or balancing apparatus.
The dangers inherent in the surgery of the labyrinth did not deter bold men from attempting interference in non-suppurative conditions, and the main problem of the otologist of the last century, as it is to-day, was the progressive deafness associated with otosclerosis. As far back as 1876, Kessel (Fig. 3) . It occurred to me that if one could, under the microscope, excise one of these small openings and fit it into the opening of the labyrinth it might be possible by that means to obtain bony fusion of the small piece of bone, the bone graft, to the edges of the fenestra, and so leave a prepared natural opening in the centre. The chance of survival of this small piece of bone appeared to me to be considerable, as the bone would be removed from an area little more than half an inch from where it would be placed, it would be nourished from the perilymph which was filling the labyrinth, and also it would gain further nourishment from the small meatal flap covering the fenestra. To procure this small piece of bone, all the bone chips which are removed during the approach to the tympanic antrum through the mastoid process are preserved in saline. After the first stage of the operation is completed, and before the fenestra is made in the labyrinth, these But demonstration of a fenestra in the labyrinth by X-rays is extremely difficult, and it is almost impossible to make out the small bone graft. I am assured, however, by the radiologist, that the fact that the bony fragment is hardly visible is a good sign and tends to show that the bone is still alive. Had the graft died, it would have shown as a small sequestrum. One hopes that the graft will become firmly united to the edges of the fenestra and that the new bone formed from the edge of the fenestra will not encroach on the small central opening. In other words, it is an attempt to graft a new oval window into the bony wall of the labyrinth. The method would appear to be biologically sound, but it will require some years before one knows if the new oval window will remain as a mobile membrane in the wall of the labyrinth. Also, as the aetiology of otosclerosis is not clearly known, the disease may still progress even when a successful fenestration has been performed and when the fenestra has remained open. I have formed the impression from my own cases, that while a successful result from the fenestration operation is more often obtained in the early age group, restoration of hearing is likely to be more permanent in the later age group. It is possible that the natural regenerative power of bone is greater in young people and that the fenestra is more likely to close in young people than in older ones. It will be interesting to see if the grafting of a new oval window will prolong the improvement in the hearing obtained after a successful fenestration. The fenestration operation is certainly the only method by which natural hearing can be restored in clinical otosclerosis, and, even if the disease progresses, the longer two mobile windows remain in the bony wall of the labyrinth, the longer the restored hearing is likely to remain.
(2 The Hinsberg-Bourguet Operation on the Labyrinth. The facial nerve lies in the bridge of bone between the two drill openings in the lateral canal and the large opening which has been made in the medial wall of the tympanic cavity. It may yet be possible to operate within the bony labyrinth itself and probably excise or destroy only the reacting part of the membranous labyrinth without injury to the hearing, but so far it would appear that in any intralabyrinthine manipulations the auditory function is more susceptible to injury than the vestibular one. The balancing apparatus would appear to be more robust than the hearing one.
In any surgical procedure on the labyrinth, and especially if any attempt is made to carry out any work inside the bony labyrinth, it is extremely important to have delicate instruments. In working under a magnification of 8 or 10 diameters even the finest probe appears blunt, and the finest forceps crude. I have always hesitated to make the points of the probes any finer as I have felt that these instruments are made as fine as the makers think the metal will stand.
In fact, a colleague of mine in another city had, under the microscope, made the point of one of his instruments very fine and found, on attempting to remove the bony roof of the ampulla, that a piece of the metal broke off and fell into the labyrinth. He could not recover it, but the patient made a complete recovery with a marked improvement in the hearing. Such accidents as these are unpleasant, and I feel that we now require in the development of the surgery of the labyrinth a number of delicately made instruments, microscopically accurate and of microscopic finish. I have no doubt that, in time, the instrument makers will produce these instruments for the otologist as they have already done for the oculist.
